INTRODUCTION
Let f be a positive smooth function defined in the n -dimensional sphere 5 '" and let Xo : 5'" -~ be a parametrization of a smooth, uniformly convex hypersurface Mo. In this paper we are concerned with the motion of the convex hypersurfaces M (t) satisfying the equation with X(p,0) = Xo(p). Here for each t X (~, t) parametrizes M(t), I~ ( v ( p , t ) ) is the Gauss curvature of M (t ) and v ( p , t ) is the unit outer normal at X ( p, t). Notice that by strict convexity the Gauss curvature can be regarded as a function of the normal. Recall that a uniformly convex hypersurface is a hypersurface with positive Gaussian curvature and hence it is stricly convex.
Our study on (0.1) is motivated by the search for a variational proof of the classical Minkowski problem in the smooth category. Recall that for a convex hypersurface the inverse of its Gauss map induces a Borel measure on the unit sphere called the area measure of the hypersurface. Naturally one asks when a given Borel measure on 5'" is the area measure of some convex hypersurface. This problem was formulated and solved by Minkowski [13] for polytopes in 1897 by a variational argument. Later he extended his result to cover all Borel measures which are of the form where f is continuous and da is the standard Lebsegue measure on 5'" [14] . The regularity of the convex hypersurface realizing the area measure was not considered by Minkowski. Thus it led to the Minkowski problem in the smooth category, namely, when is a positive, smooth function in ,Sn the Gauss curvature of a smooth convex hypersurface? There are two approaches for this problem. On one hand, the method of continuity was used by Lewy [12] , Miranda [15] , Nirenberg [16] , and Cheng and Yau [3] . On the other hand, a regularity theory was developed for the generalized solution (see Pogorelov [17] [4] , Chow [7] , Frey [8] , Gerhardt [10] and Urbas [18] . When ~ _ -K~ , a > 0, it was proved in [7] that M(t) exists and shrinks to a point in finite time. Moreover, it becomes asymptotically round when a is equal to I /n . In [1] it was shown that M (t) becomes an asymptotic ellipsoid when a is equal to 1 I (n + 2). Expanding flows rather than contracting ones were studied in [10] and [18] . For a class of curvature functions including 45 = K -1 j ~' it was proved that M (t ) expands to infinity like a sphere in infinite time. In all these results @ is independent of v. For anisotropic flows very little is known. We mention the works Andrew [2] , Chou and Zhu [6] , and Gage and Li [9] .
THE SUPPORT FUNCTION
In this section we collect some basic facts concerning a convex hypersurface and its support function. Details can be found in Cheng and Yau [3] and Pogorelov [ 17] . Let [5] .
To obtain apriori estimates for the higher derivatives for H it is convenient to express Eq. (1.3) Proof -We define h (t) step by step. Let Moreover, limt~T* R (t) = 0 if T * is finite.
Notice that the last assertion follows from Lemma 2.5.
PROOFS OF THEOREMS A AND B
We first prove Theorem A. Let m = inf f and M = sup f on sn. It is readily seen that if the initial hypersurface Xo is a sphere of raduis po > m -1 / n , the solution X ( ~ , t) to the equation Proof of Theorem B. -It remains to show that the normalized hypersurface X ( ~ , t)lr(t) converges to a unit sphere in case 9 > 8 * . Let's denote the solution of (1.3), (1.4) by H ( ~ , t) and its hypersurface by X ( ~ , t ) . Since X is expanding, we may simply assume that it contains the ball BRl (0) where Ri 1 > 1 + m -1 ~n at t = 0. On the other hand, we fix R2 so large that X (. , 0) is contained in BR2 (o). 
Consequently
= 0. By the comparision principle X (. , t) is pinched between X2 ( . , t ) and X 1 ( ~ , t ) . So X ( ~ , t) I r (t) must tend to the unit sphere uniformly.
